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Table 4 Thirteen cases with acute hepatitis E in our hospital from 2003 to 2012.

Sg.sf Sex (‘35\:’) Pe&%ﬁ%’? P?;I‘;;rél]?ﬂ LOW@Z; PT Year Drug Score***  History****
1 M 66 2699 6.0 91 2004 - 5 -
2 M 58 2791 87 87 2007 - 6 -
3 M 46 4722 120 58 2008 + 7 -
4 M 61 1560 14 (54)* * 2009 + 9 -
5 M 67 2115 6.2 82 2010 + 8 -
6 M 66 6221 192 39 2011 - 7 -
7 M 63 456 0.6 93 2012 + 7 +
8 F 36 1154 0.7 37 2012 + 9 -
9 M 61 525 24 82 2012 + 6 -

10 M 68 375 17 93 2012 + 8 -
11 M 76 192 1.3 79 2012 + 6 -
12 M 77 516 1.0 105 2012 + 7 -
13 M 61 918 2.0 102 2012 + 6 -

*: Cases 3-5 correspond to cases 2-4 in the previous report by Okano et al, ' respectively, Cases 1-6 correspond to cases 1, 7
and 9-12 in the previous report by Nakano et al, ¥ respectively, and Cases 2-10, 12 and 13 correspond to cases 3, 5, 6, 8, 9,
11-14 and 17 in the previous report by Okano et al. 19 respectively,

**. The value indicates that tested during administration of warfarin.

**%. Scores by the diagnostic criteria of the workshop during Digestive Disease Week-Japan 2004 (DDW-] 2004) in patients
with drug-induced liver injury if these 13 acute hepatitis cases are attributed to drug-induced liver injuries. Three cases (no.
1, 2 and 6) without a history of taking medicine were calculated as 0 point in the Item 1 of the DDW-] 2004 scoring scale.

** % *. The eating histories of raw and/or undercooked swine liver, or deer or boar meat. The eight cases which might have
been misdiagnosed as drug-induced liver injury if HEV screening was not conducted, are highlighted by shading.

Table 5 Comparison between HEV group and

DILI group with regard to histories of eating . 8/69=11.6%
raw meats and/or raw seafood (fish and/or /69 070
shellfish).
HEV DILI
Factor n=13) (n=61)
Swine liver 0 0 0
Boar meat 1 0
Deer meat 0 0
Other raw meat 2 (horse) 3 {cow)
Sashimi and/or Sushi 11 27

The risk factors that are known to be associated with
acute hepatitis E virus infection, are highlighted by
shading.

Fig. 1 Incidence of true diagnosed drug-induced

liver injury (DILI) (white) and misdiagnosed DILI

(black) in our hospital between 2004 and 2012.

Based on hypothesis that we might misdiagnose as

Biiko/ (Fig D). DILI for acute hepatitis E virus infection when we
did not test for presence of hepatitis E virus infec-

WS, #xid, @tk B RFS 13 B (HEV #) & DILI tion, the number of misdiagnosed DILI were
61 % (DILI &) MBI O BE OB KB L7 (Ta- counted. As a result of calculation from our hy-
ble6). BEOIERHIRHEILE MFHAH & DILIEIT pothesis, eight misdiagnosed DILI cases occupied

. _ ) : 11.6% with all sixty-nine DILI cases (sixty-one true
TNEN 6211 R 5717 E 2 Y, MBFM THEE diagnosed DILI cases plus eight misdiagnosed
FED ol TR TE B ENENRZTI85%, DILI cases).
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Table 6 Comparison of characteristics and laboratory data between the

HEV group and DILI group

HEV group

DILI group

Factor n=13) (n="61) P value
Male/Female (No) 12/1 35/26 0.020
Age (year) 62+11 57+17 0.980
Scoring (pts.) 7+12 64+12 0.110
Peak ALT (IU/L) 18364.9+18454 63283 +781.2 0.002
Peak ALP (IU/L) 799.6 £421.6 595.9+4949 0.009
(DILL n=49)

Peak T-Bil (mg/d}) 49+56 34%6 0.080
Nadir PT (%) 83.1+184 815x202 0.940

(HEV: n=12, DILL n=56)

Hepatitis E cases

Drug-induced liver injury cases

T-Bil <3.0 mg/dl

Fig. 2 Incidence of no jaundice cases (white} and jaundice cases {gray) of both
acute hepatitis E infection cases and drug-induced liver injury cases.

Table 7 Comparison of scoring between the HEV group and DILI

hepatocellular type group

DILI hepatocellular
Factor H%ngﬁup type group P value
n=42)
Scoring (pts.) 7T£12 6.6+1.2 04

0% EERME D (F—7ERRL). BEOBL
e, MWARAEE GRRth o ALT B8, ALP REH,
T-Bil HSER U PT &I&f#) 0B Tit, HEVHET,
DILI Bl L TE RS %E 5, ALT B&{d, ALP
BEMEIZ DILIFICH L CEEZZEDZ. LrL T-Bi
BEEREEFPT BEECBWCIIHEMICEREER D
o7z, T-Bil BBEICBWTIE, T-Bil {8 3.0 mg/d!
LUFASHEV BT 13 i 8 ) (615%), DILI##%61
BIFp 45 B (734%) L&), WML DBEMEELZES
v, AEREAAEEL LR ok (Fig 2).

EHLIWMBET B [EWHEFRER 27 7
VAT AN BEBEIHF LA IS, HEVEZ
EFsEY EDR a7 e, FHEZ 7128 TH-
7-. —F DILI B 64=12 L b, MEMICEEE
BERDHLNE o7 (Tabled). B E RFLOFE
ENRY - VIIFBEEERORRE 2B LBV
@, DILIE 61 Mo, FHiREER 42 §l THELE
L7z, DILIBOAI7EHEIL66x128L%D,
iz HEVE: 0FBEERFED 5Nk b o7z (Table
7.
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Table 8 Comparison of characteristics and laboratory data between

the HEV group and DILI group

Factor HJ%IY:gf?Sup DII(ﬁ grg%t)lp * P value
Male/Female (No.) 12/1 22714 0.040
Age (vear) 62+11 63+17 0.8360
Scoring (pts.) 7+12 681 0.530
Peak ALT (IU/L) 1864.9+18454 7482 =955.6 0.001
Nadir PT (%) 83.1+184 81.7+189 0.980
(HEV: 12, DILL: 32)

Peak ALP (IU/L) 799.6+421.6 651.9 =561.6 . 0.050
(HEV: 13, DILL 34)
Peak T-Bil (mg/dl) 4956 38%56 0.35

*: Only 36 cases with DILI that are found to be negative for HEV markers are

included for comparison (see Table 1).

Table 9 Final scores in 13
cases with acute hepatitis E
when HEV screening was in-
cluded in the DILI scoring

Case no. DILI score*
1 0
2 1
3 2
4 4
5 3
6 2
7 2
8 4
9 1

10 3
11 1
12 2
13 1

*: Calculated based on the DDW-]
2004 scoring scale,

IO TREMEE 1T o 728, DILT & 61 #1111, 5%
12 2003 £ 5 2012 EDFEFIEFBHORN, BP0
BECHEMINIERNT, SRS TE B~ —7—
DPEFFTHLNTE ST, FTLEFEMED & mFESE
B\ B BT 2eiddfe & A sle T vl Wi 25 SERIAYE £
NTW B 70, MEEWICE Bk o T ik M
{ (IgM-HE, IgA-HE, HEVRNA ®3 %, JlEL /-8
Hid3_Tket), DILI & 3W L7 36 I THE HEV
B3 L DR EIT o /2 (Table 8). HEETIZ, HEV

HOBRILE ALT BBEOFEERZEDL LMo 7205,
ALP BEEEIFEENFRD ONEL kol RTTY
YIDORBRBTRELLTHRETEEZR RO
WEFTHoR.

EMERFRAPEE L I3FICOVWTIE, BRO
[EYBFEER T )Y Y ATFACEBRa T
Y ITEERTo7: (Table9). [HE 4] 0@ 7T)—
L2o+2%#mzond, EYLUAORRANIBED -3
Py, FEA,LBEEN:. SHERFELILS
BirR 9 Pk 2 HBLF &% ), DILI ORI VR
Lotz 43 3 Hd B iZ 4 BT DILI oW HetE
by, BTO [EWERBEAITI VIV A
7 4] T DILIBH O REELZR L 2.

¥ =B

SEOWET, SR TRELEM B BT/ 13
P, BATOIEYEREER 7V VSV AT AT
X2 CDILLOWHEI BV AU EDR I T &%
7z, BERONREOFESS, HEV BEO risk factor
&SN T 2R DEEE: &0 6 DILL SO REH:
EEBTHILNRBELLEZONLSPRERE B
DO SENIE RS~ — -2 ELTEEE BF%
DB ENL T TDIL] L OEHNZEHETH - /2.
T b bEROEAT HEV Bkt ZEET,
E 8iffFde~ — B — OWE 2 Th 20 iud, 4 To DILI
DN I FIZ ERF A28 TEPHLEESLTL
¥ o RSN D B,

AFT HEV 255AT LTV A HUE~OIERED 2 A
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HIFEERET 4/VY, BEORPEL -0, &%
PRES TS RRETORRELET LML, B BFL
TANVADRELRBEIRETH L2202, 20—
7, AR TIHE LA E RFFER OB R R
BEFAHTHLIEIEETRETH LY. SRostk
ERFXZI3HATH, BRELRZTFEITE»6L /¥
YL OBRENEN SN IFAZRKRE, o 12 flidw
Thd, TREFCREFEL LTELLRTERERD
AR BPERETHEV BT R RS S LIIE
HTHhol EoT, BHERBEOR-BETEER
BT, FOBAFEOH T HEV B SHFBEORR
POBRAT LI LI ERFEROREE LIRS
TEErEZ 6 b,

& ORizz T HEV 8 & DILI# & 08T, HEV
BEIEEREL B i &=12:1), F/2ALT & ALP
DBFOBEBMENHEV #TEHWVERIICH o712 L
L T-Bil&&fEE PT RIEERIMHELERTEEERIIRLC
5 T-Bil R MR TR EED 30 me/d DT 0B
BEEERRSIRWHANETEHESHEI & o 72, HEV
BB RSB & e - 2F R, BRI
WE L LI, FAYOHRTHRE L EHTFLEN
DELDPBEFHIBTH o2 L EELTWAET
REMEA S 509 RIRTHHE S 115 £EE E BT
OBEFIZ, 3WFD oL HE (P, FA3BIKL
THEREANEEM LT VWL 33 4o EHFL
BPE L SRS N T AILIEE TS, BRIMDAZ Y —
Z Vv ITROP B AR BB 4 v RBHFI O 90%
DEMNZMTEDSATE N, AFOBEHRAD 2%
5 10% PE O HEV BEEEE 2 R T [gG-HE Hifk
PRELTWAE 205, Bk HEV B TRED S
hiz k9, RFToERFLORSTEHE, BETFE
3O HEV BRI L DA FEERETH L LA TFEEN
3.

HEVEL DILIB:ORITY ¥ /O SHTETH
FEEBICAEE LR HEV B4R T a I B
WBREol 4H HEVETOZAI T YO
&, BEYRBAEOLRZWEF T, #HTELHEEOA
THEZTo . COLOERCEMRBEF L
HFH La»r-7/-1HE 1) [BES] [HE7], [HH
812 § SEAEWTATWREESS S, Ly LEK
BETCIBROBERSTHA[HE 3J CHBT 2 H
Hizdhwe Bbhbzn, IhbOEFTIZERLC
EYRAERSH I EE 1, [HEB 5] CHETER
AENnBEBbhd, EBERCEDRBEENSHE

337331

YHFBER RS 728 TOXITY YD ERIZ 13
BITORITY) Y FORFEE DT EE 25 8
GIEEL 13RI L OB TEEER 2P o2 (F— 7R
L) FRHEMTARHHEEROBERDORIT
VUEHETH 441 (Caseno.4, 5, 8 10) BX3 7Y
VIDEEMNI ALV 4 AL ) EYRFRED
TREZRTERL ok 204 FHIERIZEYR
REDH Y, B RIFRSEICIIEWIFEERE-T
WIERTCH o7z ZhiE, ERFFR~Y——lERE
RELTWARVWRTO [EHFEEX a7 v 7Y
AT A] OBRFERTIONS Ltk

S BIOMEHCER U7z, YFERED DILI6L ER Tt
IR ERLS S - L 4 <, DILI &0 70% §5% &
B COFBRIFERE SN -EEESF L RHELT,
IR ER AR RS WA TH - 722798, [DDW-]
2004 B ESHELICL 23T Y V7] T,
3ALED TMtd Yy e EYHFEEF T 100%
&Y, SHEUEOITHREIBVITIZI34% T, £
EHERT L L TRERZERD O NP o7z FE
HOGIIDONWTH, FR{EIL 57 F T, 50 FLEDE
EH% L, SRo DILLENOBEEENEEEFOE
Bl RELBRZBZ LI VwEBDbNA DILI X
HEYES 2V, FHREUECENNSEEThAELHR
EINTHBEHNID ZOEIIOWT S AEEMOREFADILI
EFAOEHE EOLSROFBRLENL VL. BE
HBETE, EERCc—BEOFEEREZEES LR
ATRET A & 5 % DILI flix, B ME %S 1
BIERCEBLTVWDIELTFESA, FRELTE
BT A DILI FIEEE SN TWAE L RIS W & ASER
EhbE. IoLk) REFARERICRBEREORES
AR ERFRAERNE ORI, BRERBOAKT
BhBEETHL L EbRD.

AT EBFEOWELTT ) HE, 2013F 9 AR
commercial base THHE T 2 H I, IgA-HE kL
HEV RNA T& 4. HEV RNA 31+ RNA # Bk
B a8 THRALRFETH LY, BERNOHER
B S Ty, — 7 [gA-HE $ifEE R, 2011
£10 B 18I0 RRIRS BRI CHB TR
o TwWaA BEFAIN TV [gA-HE HiERIERIE,
PERBEAEINTEL IgMHERAENER L Y b RE
BREMEE S ICENTS O BRES TERFEDD
ICHERTAZLICERTHA. SREROEMNTTIK
HEV RNA, IgA-HE #ifk, IgM-HEHED 303 xT
PWETE TR, T BEEICWZE IgM-HE
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Table 10 The number of hepatitis A and hepatitis E cases report-
ed during 2006-2013 in Japan annually

Year Hepatitis A Hepatitis E (Hepatitis Ilé')e}tll-fepatitis A)
2006 320 71 0.22
2007 157 56 0.36
2008 169 44 0.26
2009 115 56 049
2010 347 66 0.19
2011 176 . 61 0.35
2012 158 116 0.73
2013 127 126 0.99

This table was made in accordance with the Infectious Diseases Weekly
Report (IDWR) surveillance data table of National Institute of Infectious
Diseases web site (http://www.nih.gojp/niid/ja/from-idsc.html).

Hifk, IgA-HE $ifh b BEAT 100% Ti37% <, FFFER
ISAEFET A, & 512 HEV RNA B BEHIICkLT 5
7eHREI ERFRE ERFRTCLVWEBICSTE DI
HfETHY, AMETEMFREZBRILDILLE L7z
36 Bl h TR ERFLENE S > TV AWREEICDWT
BRI TE 2V, Lo UEEICE IgA-HE Hiko A Ch
ZOREECBHTE, SEORETIEI,R ) ERICS
AT ENTETHLEEDRS,

BES RN 2RI STz DILI OFZH#C
BT, FIHFREMELAOERIZL > T, BT
[DDW-J 2004 ettt ESMEEIC L 2R a7 »
TYATAJEBOTERELFERTH S, ERUFHRIL
oo 4 VAR E B ) BRI S 179 HE
(B7FTY=1DKA-2TEST, FHEMEDCHEIC
ZhAWChoTwEN, DEMFRBREEZEE L2
WE FHFOENHETREESIAELEHE L, DILI
OBWETo 720, WISICERFRFEEN TS
TEEEARB N, ERHRkEWEOBBHIE TN
BoroE, 2) BUREMERNBREEESE LY~ b
ttpy//www.nih.go.jp/niid/ja/from-idschtml) @ 2006
EPRRC 4EBREE L TR shi-2Eo EJT
RBEBE AMFEBEROFERN RS TIE (Table
10), 2006 EEA 5 2011 £ F OB EBFLOBT
HET, B CED A MR LT 20%~30% RBED
B TH o 7278, IgA-HE FriEfilE R AR &
7o 7z 2011 4F 11 B LARE 4%1C 2012 FLLPE E BIFF 4D
BT A L 2012 13 A BUF4Em 73% (o F T
W, & 512013 i A BIFFSE EL 127 Plic LT

ERF#BRITHEIT 126 51 22 b, A BIFFHRE BRI
ROBRIEFFRHEEMN R, BERARE 2TV
B, JEMFLAEFNOS TRERBRETHY, T
RERBIEE  OEATHEMRLVE, 4) R4
~DUER, 4 YVE, ER, RUS-BEREE Vo7
HREZ SNTELRRDNOBEBEROFELSE 2
N3z, EBFROWERTHRITIIEE &IF4
BREOBRIMIAMTH B 2 & 25, BATO DILI Bk
I TgA-HEHAWEREMA, RAITY VTV RAT A
TEMFREEOBRAEIT) BVEXDLEEZ ONA.
WHENTEMFFIARELNC L IBRICE>TY
RIS E L AETH L. DILL AL AIHIC B W
T, HEV &AW L DILI o iEEREE S h, B
BOEWIERT A LB ELTRESB TS, &
HERBERATREZY), BEOFESELZbRALW
BURAEBEETHLEELLNE,

BhvlZ
Fx OWEH 5, BATO DILI B WELEE L [gA-HE
HENEREZMABZEIZX Y, ERF4ER % DILI
FIEBET2TEESL R Y, XY IERES DILI
BRICEAWRMENEL 2B 2 6Nz ERFAIC
5 % [gA-HE FLRRERARBIER S 1, 272580
FSERBIE S & E BTl o R MEASEERI L Tw
5 &5, [DDW-] 2004 BT EEES WA C X
AAa7Y 74 % IgA-HE ikl 280L, E
BFARASH2TIBEZERT . EDlTREDS
Hixa7y vy ZFICERFRUERDETN TV RVE
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Screening of hepatitis E virus infection should be included in the current
diagnostic scale for drug-induced liver injury in Japan

Hiroshi Okano"*, Tatsunori Nakano?, Hiroaki Okamoto®

We compared the clinical features and laboratory data of 13 cases with acute hepatitis E and 61 cases with
drug-induced liver injury (DILI) in our hospital. Out of 13 hepatitis E cases, 12 had no history of eating or under-
cooked raw meat/viscera and remained unknown for the origin and route of hepatitis E virus (HEV) infection.
More than half of acute hepatitis E and DILI did not exhibit jaundice during the clinical course. All 13 cases of
acute hepatitis E had a high score of =5 points by the DDW-J 2004 scale. Without HEV screening, eight cases
of acute hepatitis E might have been misdiagnosed as DILL The DDW-J 2004 scoring scale, current diagnostic
scale for DILI cannot discriminate acute hepatitis E cases from DILI cases because the scoring scale has no sup-
port for HEV infection. We propose that HEV-IgA test should be included in the current diagnostic scale for
drug-induced liver injury for differential diagnosis of acute HEV infection to provide more accurate diagnosis
of DILIin Japan.

Key words: hepatitis E virus drug-induced liver injury DDW-J 2004 scoring scale
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EREH NI I R ERERAE P L,
BERHFOANOBAANEZFTOEFELE LTWwAY Ly
L, REHRBEICB TS ENFROBAEERIFHO F
FTHo7z.

b B BT 5RT5E4 GE E B T3 2007 E0RE
BLyeEcB ey, £EN% HEV REERE
DB E RSz, BHHRMET 2EETHN4HBE
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(31 2077 JB) &, JbiEE E RIFF RBFFESI R U X
DML, BREE BFMERN OBFREREERL T
EFad

ARERL T, 2007~2010 4E 0> 4 ERNICEEETT % ol
& L-EERTRAE L -ENR E BFFSEROBRRE
BLUEERY A VAOBETRAHR LML, HE
2BV A HEV REOEREMFBEZ BN E L

Wk EFHE

2007~2010 0> 4 FEMICHET N AR TR L
A B CHAUFEEND )L, BEHMEALTE
Endzh, BT Oy 2 R FiEe v -1
B BEIE HEV XA 7 ) — =V IRk E LTHRAEh
7o HEV BRI ZNR E L. Sho0BEFE, BE
BB LU HEV Bt A 2 BREZ W L7z

HEV RS2 Hiid, IFZEBIC R L 2= B R g R o
HEV ORF1 & ORF2 #HIZIC B 5 RT-PCRIEIZ L 5
HEV RNA Rz, ¥ 7-1d enzyme linked immune sorb-
ent assay (ELISA) v I (SBERERERT, i) K
X BPLHEV IgM, IgA, OBBICH- 72 & 512, HEV
genome open reading frame (ORF) 1 @ metyl trans-

55 %65 (2014)

ferase SEIBPY 326 AT T % sequencing 2 & b @R
FR%4E L, neighbor-joining method (NJ ) 12 &
07 4 W ZOMETFRFHIT 21T o 7. HEV RNA Efit
% Real time PCR T4 o 729,

FERREI T, PT iEHERRAEAS 40% DT o8
sEEENEERLL 2L, MEFRIFTEEES
AL EERAENE BEMEERDAE L

#w R
JEA, B, CEHEMFEECHUS ERFRADEE
2007~2010 D 4 ERBIC B W THETN 4 R T
BLAFEAEBECHAEFEENLIBHATHY, #
Dd b 8 H(24.2%) A3 HEV ShmUE » W S I e,
E B 0ERFFERISIE, 2007 E2 6022, 0, 1,
5HTHD, kA B CHEMFEEICLSIZERD
ERFEEET 0-50% TH o7z (Fig 1),
HEV BEEHRHL & HEV genotypes
EESFCMAZ, Z0H3b0 I HILEETHNTEE
B R L7222 1 ER, B X UMiInE HEV 2 7
Y-V SR RBICBA I NES L5 floas
14 #1725 HEV BRI & B S 17z (Table 1).

12 - - 100
10 - 50
non ABCE AH g\o\
B AHE ~
g ° x
8 - 60 8
5 6 - <
[ o
2 L4 =
E 4. w
z z
H
1
- 20 H
5 2
L d
0+ -+ 0

Years

09 10

Fig. 1 Annual number of cases and frequencies of acute hepatitis E (AHE)
among non A, non B, non C acute hepatitis (non ABC AH).
The numbers of patients with acute hepatitis E in four hospitals of Hako-
date city were 0 to 6 per vear, Dotted line indicates changes in the fre-

quency of AHE in non ABC AH.
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Table 1 Infection markers of hepatitis E virus in the cases of acute hepatitis E
Case HEV HEV RNA isolated name %}l?{lgfeggﬁg ! Anti HEV
No. Genotypes by Nested PCR of HEV (Log copies/ml) IgA IgM IgG
1 4 + JSK-Hak07 ntb + +
2 3 + HRC-HE103 26 - -
(AB671039)
3 4 + JMK-Hak(07 48 - -
4 not determined - nt + + +
5 3 + JSK-Hak08 3.2 - -
6 4 + JMS-Hak09R 46 - -
7 4 + JOM-Hak-FH09 nt + + +
3 3 + HRC-HE185 25 - -
9 4 + JFS-Hak10 58 + + +
10 4 + JFI-Hakl10 56 + + +
11 4 + JHK-Hak10 55 + + +
12 4 + JKO-HakSapl0 3.3 + + +
13 4 + JSO-Hak10 59 + + -
14 4 + JKI-Hakl0 nt + + +

2 serum HEV RNA was quantified by TagMan PCR; * not tested.

I B 1I3FTRAMBmMEICYT S PCR CHEV
RNA »[FE5E S 1, genotype DWRE I N ZORRIX
genotype 4 210 %, B 3A536HITH H, genotype 3
HEV S#H s iz 3EME, WFh b RIERTH -
7z 1B GER 4) 1k HEV RNA BHETCH - 7228, IgM,
IgA 7 5 X HEV Gt & BT S hi.

1gM, IgG 7 5 2 HEV $uEF#E»* 14 £ Bl F] THRE
SN, ENTFThOF, SHITHETH o7 IgA 7 5 A
HEV #iikid 8 BITHE &, &FIBET IgM 27 5
A HEV ¥ifk & OF—FPNE 2 2o 7o BRILE A 27V —
= V7T HEVRNA BEx 3B I 125 FIGER 2, 3,
5, 6, 8) %, WKILEFIgM, I1gG 7 5 X HEV HifRiEH
THol.

BIETFRERN

PCR CTRIZ &7z HEV RNA 13 #%? ORF1 326 5%
IR BMEFRFAFATMRL Fig. 2107 T, 13 %S
10 #7% genotype 4 (2B L, WM b B O Hokkaido
strain (2 & T Mz 2B, FE B 6 B ¥ IMS-Hak09R
Tk ORF1 326 22 BIE S e 2o 72 2%, ORF1 821
nt I TR SN, ER 7 2 548 S iz IM-Hak-FH09
¢ ORF1 821 38 &I1CB W T 100% —3K % & 72, Geno-
type 4 @ 10 Bkrb 7 BRid 2004 EJL R, 2006 EEHFETH
nZENERRSZFE 2 L7z Kitami/Abashiri strain 128
LTHHO® K5 3HDH B 2 #hi 2000 F LR

T/NFAT % #2Z L 7z New Sapporo strain (2%, 1 %iZ
1995-2009 4F 12 ALWR T % 4/ £ & 7172 Sapporo strain
IR L7z fEF2, 5, 81k genotype 3B L72A% 3
BB WHEEZED oLk h o7z,
BEEZ

ERIZHN& 14 ERO) bBHIL 84 KiE6£T
By, ERPFRMES2THRTH o7 (Table2, 3). 11
BITEHETHICEET 2 EM R ED 2 d ol
14 Firh, JEE 3 b HEV RREARNICALIR 2 v LIERA
AT L BE L, HalT 25EM 12 DAt oz B
HISHEBR40, EHF 26T FE ELRHNT
PR ICHEE T 2 BE Vi b o F2. BRI IRIR,
BIE, BETY O <F, BHRE1ATH 7 461T
HENLRMKEZ RO, 209 bEFREFITE
3Gy ) —NIRE 72 g/day, S5ELUL) DA THo
72 BWITEE, RYEFAOERERICL 22BN
BT, BRI HEV B & 2BAD5 FITh o7z 4,
B (EFHR) CTostil LB ZRCBRFEE
BEZIEHENZ L FHGER 4), HEV BREER L&/
BEfE LD AZ Y- v I Tbhiz 16 (ER
14) THh-o7-
BRERHE BREBSER

14 FIOBRRER & AR % Table3, 41I7R7.ALT
B B R SRAE 1777 (47-6490) TU/L, T-bil BEEILF
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Fig. 2 Phylogenetic tree was constructed based on 326 nt sequence in open reading frame
(ORF) 1 of HEV genotype 4 by neighbor-joining method. Two isolates, JFI-Hakl0, JFS-
Hakl0, analyzed in the current study were segregated into New Sapporo strain, and 6
isolates, JSK-Hak07, JMK-Hak07, JHK-Hak10, JKI-Hak10, JKO-HakSapl0, JSO-Hak10, were
segregated into Kitami Abashiri/Hakodate strains. The strain isolated from case 6, JMS-
Hak09R, was not amplified for 326 nt in ORF1, but amplified in 821 nt in ORF1, therefore,

JMS-Hak09R was not described here.
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Table 2 Back ground of the patients with
acute infection of hepatitis E virus

Number of Patients, n 14

8 (57.1)
55.5 (28-73)

Number of male patients, n (%)
Median age, years (range)
Place of residence, n (%)

Hakodate City 11 (78.6)
N county 1(7.1)
Y county 1(7.1)
Sapporo City 1(7.1)
Occupation, n (%)
Office worker 4 (28.6)
House wife 2 (14.3)
Clerk of general store 1(71)
Care worker 1(7.1)
Sanitation worker in hospital 1(7.1)
Taxi driver 17D
Unknown 2 (143
Habitual alcohol intake? n (%) 1(7.1)
Pre-Existing conditions, n (%)
Diabetes mellitus 1(7.1)
Hypertension 1(7.1)
Rheumatoid arthritis 1(7.1)
Fatty liver 1(7.1)
History of overseas travel, n none
Medicine intake, n (%) 3(21.4)
Health foods intake (%) none

# habitual intake of alcohol was defined as the con-
sumption of 70 g/day or more ethanol over 5 years.

U< 18 (05444) mg/dl, 7v ra > ¥ v iGtkipEl
13757 (15-105) %, PTINR Z&fEWR 1.17 (0.92-497)
Tdh o7z (Table 4a). BRIRAHENZ, BERFI0H, &
FER 1), BIERIGI(EMR IR, EaEB2M)T
#Ho7:(Table3). BEHDH 5 4 FIIEABEDOAT
BRI L, 6 BlId SO RENMECRE L W
1B HEV RNA B, IgM, 1gG 7 5 X HEV ikt
THho7z5F GER2 3, 5 6, 8k, ZFBEEFIC
N CcEENAMNAEBELL. &8, IgM7 5
A HEV #tfEoBiE %t 3461 (EHI3, 5 6) T, IgG
7 5 X HEV ko Bt 2 20 c#d - BB X
O B E B T3, methylprednisolone, cyclosporine A
D5 X B RIEHHRENT DR, WESES G
TIIBiE CHF 2T 3 /. BEFAESMER 2
B GEBI7, 9) BT LAZ. 14 foARBREhRE
215 8 (1251 H) Thoz.

551353

HEV genotype Rl DE{E%4&Z, HEV RNA BEOEH
TEAMICERR U/ iiE % f V7 HEV RNA E8i3 10
BTH#ETH Y, ¥ 39+16 Log copies/m! THhHo 72
(Table 1). genotype 3 ® 3 B TIEF 25+0.2 Log cop-
ies/ml, genotype 4 AR E SN/ 7T HTIZFIG 45x15
Log copies/m! THFIZIZHEZE (p<005) 2FED/-
(Table 4b). genotype 4 B2 L % 7 FI Tk ALT, AST
DN genotype 3 BREFUC B W ABIEEWE
mER L7
HEV B 2 7 & BB oK

SEFRFIIVEREE2H GEMALL 13) &2
DEER 2P GER 12, 14) THEV BEEBEZHRETL
572 (Table5).

R 11 IEEHEED UEEBEERBYET, 778
DORERPEORMEOBIVEEY S {, RER 28
BEIEEREDS 5 NOLEEBIRIIERTH o 7245
E (GEE D, TRFETHAHLETEFOBYE (&
%) ORFFTHTH o7, SEE 2 IHER 1 0%
fiE 25 HET (20104E5 A 19 B) (CEHETADRERET
SEL, RcARFH( TR, &y RS, BHWER
CERTASE 15211 QAR

SEE2IMEMIIOARE (6A14H) EHEI
38 BAORSM L HEZ TRIGLRTA O ERKRRE 2
ZL, BEFLOBMCARLA. HBRECTIIEE
W& /- LT HEV BB 0 et S 1, HEV RNA B,
IgM, IgA 7 5 A HEV HUEBHEAIHEE L. &85 2
GEFY 12) 133 REF T C 02 RSN EEETA
THREZLTHEST, T4, RBECBT 2HLIETRH
TOVN—ZNBEOEBEII 2P o7z ER 11 L ER
12 2 6 AE S N7z HEV #k (JHK-Hak10, JKO-HakSap
10) ffh b genotype 4 (2B L, ORF13263EEICH
T AR 100% —F L7270 (Fig. 2), BBEETHTNKC S
TR EEFREEBEESZEL, YR, sy XH, B
PREAREL N~ AN r P BEE L # 2 5h/z(Table
5a).

EF I3 LEEBODZANYERELLEZS, &
(&EE3), B (A4, BEEE (8&F5) "%
L7z ZDIZIEODVTELAERN 13 OAKRSE, 1
H#: SHBRICMWEMELZRITLLLZS, &RES
GE# 14) D& ALT 49TU/L L BEDIFHERER T £ 7
®, HEVRNA B %, IgM, IgA, IgG 2 5 A HEV
PR L7z 526 13 & 14 » S RE S iz HEV
#:(JSO-Hakl0, JKI-Hak10) 12312 genotype 4 IZB L.,
ORF1 326 32T 100% —3 L7z (Table 5b, Fig.2).
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Table 3 Clinical features and outcomes of patients with acute hepatitis E

n e Date of " Du;atipn of -~
T TR Tlgos ol CRERT Trement  Hospislion | o
1 F/47 Fatigue Aug-07 Self limited Conservative 12 Alive
2 M/57 Blood donation? Oct-07 Self limited Conservative 0 Alive
3 M/54 Blood donation Nov-07 Self limited Conservative 45 Alive
4 F/57 Needle stick accident? Dec-07 Self limited Conservative 0 Alive
5 M/33 Blood donation May-08 Self limited Observation 0 Alive
6 F/59 Blood donation Mar-09 Self limited Observation 0 Alive
7 M/60 Fatigue Mar-09 FH, subacute High flow CHDF 23 Dead
8 M/63 Blood donation Dec-09 Self limited Observation 0 Alive
9 F/73 Jaundice Apr-10  FH, subacute mPSL, CsA 51 Dead
10 F/63 Jaundice, delirium Apr-10 FH, acute mPSL 20 Alive
11 M/54 Fever, fatigue Jun-10 Self limited Conservative 15 Alive
12 M/38 Fever, appetite loss Jun-10 Self limited Conservative 12 Alive
13 F/53 Fever, exanthema Jun-14 ASH mPSL, CsA 32 Alive
14 M/28 Dined with index patient  Jun-21 Self limited Observation 0 Alive

2 Detection of HEV RNA in the screening for blood donation in Hokkaido Red Cross Blood Center. ¥ Abnormal liver function in
the screening for a medical staff who had needle stick accident. FH; Fluminant hepatitis. ASH; Acute severe hepatitis, defined to
show lowest prothrombin time index below 40%. CHDF; Continuous hemodiafiltration. mPSL; methylprednisolone pulsed therapy.

CsA; Cyclosporine A.

I02%, EFII3OREE BE (201045 8 21
H) CHEETHOBRBEETSEL, 20808 (v7
o, v78, AYH FvxH ky7FREE). 0ipE
L S—0BEEE 2 ZZRETOBRL Tw . &
Pl 143 2 SRR YSNCEETATHRAEL LTHE567,
BRABER R AANED FRIEERL TV 2o
FEFI 13126 B 14 BICRE LT 0B M REEN %
Bl EM14E6 8 1325 1 BEEE, &R
BELHELZOATH 7 (Table 3).

BT B RSB E S NIER 11, 12 RUES
13, W2 &Y AESNE 4 #(HK-Hakl0, JKO-
HakSapl0, JSO-Hakl0, JKI-Hakl0)iZ ORF1 326 353
RO 82l BEORICOWTRELEIL—F L7 (Fig. 2).

Plosa®s 2 Mot S8 LHEAENRE
BEHETHRORLZLMRIChHo72. THLOBRED
LCHETRMERTC & A REE~O M &5 Y AETHAT
bz, WTFhOBKRIFICBWTH IERD L -,
VA=A T AR E I Yo Ty
EHEZELTRY, FREROFETEHEL o

Table 6 \CFAZEN 4 14 FloER AR (2-88) By
AABAR BN EBROFEL RYT. &foRiic
H7:% 7 FIHEHORRREZERL Tz, 203
LOPTIEDROEBIESHFELL. BREAOE

BUBHH 5 7 6519 341 (214%) 3Rk VeV, RL /8-
IMBUCHEIL, B2 4060(286%, EH11-14) i,
LEFFCHRRORHC O W TEBICHEZ D
T BAREPERLZ 66T, £F2%RIETIERL,
Ab 4Pz TRE Ry FEHOWMHTAERL T
BAER - BAES0WTRHERT2ZEE 2V
DX AE GEFIL 9 10, 14) Tho=a%, #H 14
13 13 & DERTRAF DR Lo
IS DIEREDOE L 2o IEFNT 36 (214%) T
Hoiz.

WESZ 4RO b, BERAFTETH - 72 6 EHT
i, EEREBATLIEES L UERAAEE T AKA
IEICEBE Ao

£ ¥

WA T, 2007 EVBED 4 EBICESH LA, B,
CRAMFHBEEIIE TS EHOEE 242% (8/33)
THh o7z Yano 513 2002 4 5 2008 4£ ¥ ¢ National
Hospital Acute Hepatitis Study Group 12 & D8RS h
723k A, B, CHIAMNTFZ% 228 fif E WAEMIF 413 25
B (110%) L|MELTB Y, WHEICBYLTOHE
FEEEEOBICHEYETS. T, BB TEREL
7EHEME R BT 14 Bl ctkid 6 T, Bkt
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Table 4a Laboratory data in the patients with acute hepatitis E
Case AST (IU/L) ALT {(IU/L) Total bilirubin {(mg/dl) Peak Lowest
No.  rpitial visit ~ Peak Initial visit ~ Peak Initial visit Peak PTINR  PT (%)
1 5570 5570 3627 3627 0.6 0.7 122 78.3
2 27 145 31 129 05 05 1.07 96.1
3 574 2326 573 3366 29 195 1.68 540
4 461 461 630 630 04 05 0.92 >100
5 22 22 47 47 09 11 1.07 nt.
6 39 39 155 155 0.8 11 nt. nt.
7 1145 2109 1652 2259 6.6 232 497 150
8 31 31 56 56 0.7 0.7 nt nt
9 588 588 1254 1254 119 44 2.55 344
10 1196 3750 2997 4430 9.7 9.7 1.96 364
11 6266 6266 5230 5230 0.8 25 112 814
12 1579 1579 3788 3788 32 32 112 75.7
13 4961 8278 3935 6490 33 4.0 2.15 30.2
14 22 22 49 49 0.7 07 0.97 1056
2 not tested.
Table 4b Different clinical features in acute hepatitis E by genotype 3 or 4 of hepatitis E virus
ASTS, ALTE, T bil, § PTS % PT HEV RNA#S No. of
1u/L I0/L mg/dl e INR® Log copies/ml ALF#§%
HEVGt3(@=3 26737 447103  07£02 9610 1070 25%02 0
HEV Gt4 (n=7 2194+22951 2326+17285 405%38 703=186 13+03 45+15 3
P-valueb 0.08 0.03 0.1 ns.b n.s. 0.04 n.s.

Abbreviations: Gt; genotype, PT; prothromnin time, INR: international ratio, ALF; acute liver failure.

§: mean = standard deviation were noted for their peak level in AST, ALT, total bilirubin, PT INR and HEV RNA.
V. mean % standard deviation were noted for their nadir level in prothrombin time.

§8: acute liver failure was defined to be PT< 40% or PT INR> 15.

b: by Student’s U-test

8: not significant

3411 LT ABMP L HBLERIZ 13 1 LA LT
7o, BIRREERNLR O TREFASS G, ERES
EMUEELERLAZLBbLREY, ZoERCIEE
MEGRLY, BENZEEFOPFTLEICD HEV
WRETAREFEET LI LRI SN, BAT 5
BERBOMHEPEELER 5.

ABFFE T 14 B9 10 FICHIRRILFEF » HEV RNA
ZERL A7 genoytpe 313 3 Hrk 2 I CRRIIEER &
V-V OB ALT BEEELZTR LZOREER TER
L7278, genotype 4 Tix 10 Bl 9 BISHFRERIEL X
Z LTz BREZIEREoMEICBIT 5 BT, geno-
type 3 124 L genotype 4 TALT 3 & I12%E ¢ AST
bBEWERERD, O LIRS OWREICATL
7219, — 8RS genotype 3 B TIIREBEMRSENS <,

Z0UT LT genotype 4 3BT ARERAF SV L H#
WE R 2D, KBS TIHEARIE SR v b 0D RERD
fHF % 3 L7z, AR Tid, HEV genoytpe 4 BB T
i, genotype 3 IZH~RFAEID RNA BB 2 L A5R
&N 7-. genotype 4 HEV i3, B REIMF O 7 4 W A4
TBAS genotype 3 WCHBI LA L, BEOREBEN X
DEIBRAT LD, LVBECFRERBET 2Tk
PRBEESN. BERFATIHENRS R, RO
WIREREE b — BTk {, WRICERMEFRAERES
hEtes, o DOEEFRIo /-iE S BT genotype
Mo HEV 8tk & W REEEOBGRE & 5I1ICHE7T 5
WBERSED.

ARFFECiX HEV RNA B, IgM 7 5 A HEV #ifk
REMRERIAT 14 B9k 5 8% 1, HEV RNA Bl R# o
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Table 5§ Retrospective search for HEV infection in the individuals who dined with the index patients with acute
hepatitis E

a} Assessment of liver function and the serum markers of HEV infection in the individuals who dined with case 11

The : o . Duration from Infection markers of
individuals Age of Association Place of Durgt}on from onset to blood ALT
p : Gender with case . dining to .
dined with  years 11 residence onset® (days) sampling® (IU/L)
case 112 4 (days) RNA IgM IgA IgG
Attendant 1 37 F Wife Hakodate not 0 13 - - - -
' city determined?
Attendant 2, 38 M Former Sapporo 28 0 3788 + + + +
(case 129) co-worker city

2 The index patient, case 11, dueled in Hakodate city.

b: Duration from the dining with attendant 1 or 2 until the onset of hepatitis in the index patient, Case 11.

¢ Duration from onset of hepatitis in the index patient, Case 11, to the blood sampling in Attendant 1 or 2.

d: Attendant 1 often had the opportunities of dinning together with the index patient, case 11.

& Attendant 2, case 12, dined with Case 11 in Hakodate and was diagnosed as hepatitis E in Sapporo, on the same day when Case
11 was diagnosed in Hakodate.

b) Assessment of liver function and the serum markers of HEV infection in the individuals who dined with case 13

The s . Duration from Serum markers of
individuals  Age of Association  py, ., ¢ Duration from o o5 io0d  ALT HEV infection
" : Gender with case : dining to e
dined with  years 13 residence onset® (days) sampling' (IU/L)
case 132 y (days) RNA IgM IgA IgG
Attendant 3 55 M Husband N county not V] 13 - - - -
determined?
Attendant 4 28 F Daughter Hakodate 21 1 11 - - - -
city
Attendant 5, 28 M Co-worker Y county 24 9 49 + + + +
(case 14¢)

2 The index patient, case 13, dueled in N county. )

b: Duration from the dining with Attendant 3, 4 and 5, Case 14, until the onset of hepatitis in the index patient, Case 13.
¢ Duration from onset of hepatitis in the index patient, Case 13, to the blood sampling in Attendant 3, 4 and 5, Case 14.
: Attendant 3 often had the opportunities of dinning together with the index patient.

o

Table 6 Number of patients having the ingestion history of offals?, raw fish or
shellfish at 2-8 weeks prior to the onset of hepatitis E.

Ingestion history of pork or unknown
origin of offals, no. of patients (%)

Yes® No Unknown?
Ingestion history of (€S 6 (42.9)
raw fish or shellish ~ No 4 (28.6)
no, of patients (%) Unknown? 1(7.0) 3 @214

% offals were defined as large intestine, rectum and liver of pig or cow.
b the patient did not fulfilled the answer for the question of dietary history.
% out of 7 patients who ingested offals, 3 (21.4%) had intake pork offals.

IgM 2 5 X HEV HRBIER 975% Thoiz LT3 BRERHO M0 Y 4 ¥ FoEzEZ Wb 0
G & TR R RO IgM HEEM I T b Rk LEZ LRz

HEV RNA BHRORETH Y, T OHROEERIC IgM JeiEEE A ARENICBWT HEV BREZHIR L 25 %
WL IgG 7 9 A HEV A BE L TB Y, HEV TV, RAEREE TRl L 72 genotype 4 BRIC

— 308 —



BEMKTRELERFR

X B EFBREEAMILR (2004 ), 7 (2006 %) »»
LI|MEIN TS, BEMCEET IR, BED
TLER B TEBARA 2 Lz Kitami/Abashiri strain
&, RAICER L HEV R e s il s h
57, 2009 £FKIC13 genotype 4 DR —ZHKRIZ X B 4L
IRE E B S/NRITARAE Uiz, BIETFREBT
TIZBEHio HEV #k & 1284 % New Sapporo strain @
BRI X B e HIE SN0, Sh b D TFEFENESE
P56, HEHIRICE B ERFRF—EERBETS
BA, CORBNTERT 5 FA—R% HEV BB 53
AHAEEHATRBEE NS,

ASERIER X T2H L 72 HEV genotype 4 58t 10
REFD & 1, RN CRZ o7 cluster 2T 5 Ki-
tami/Abashiri strain 7 #k, New Sapporo strain 2 #74<F
& 3 N7z, Kitami/Abashiri strain 12 & 1), 2007 4 1C5E
11 (JSK-Hak07), 2009 EIIZFEM 6, 7 (JMS-Hak
09R, JOM-Hak-FH09'), 3 % 2010 i3 11-
14 (JHK-Hak10, JKI-Hakl0, JKO-HakSapl0, JSO-
Hakl0) 252 W ZFNEAE L7z, $ 72, New Sapporo strain
(JFS-Hakl10, JFI-Hak10™'®) {2 & ) 5EH] 9, 10 @ 2 fEH
PEELTwWS (Tablel, 3, Fig 2).

BEEE 2 S5HE EREXZEAZRE X% 300 km,
600 km EFETH 2 7%, LEED ORMICES L ) IEE
TOYTA VADERE #E LBEHRCEETS L HEV
WCHERESNESERPSERERTHRELLER &
EBECHEBOBRELRESELEENT L L
WARETH B, M, ThEciR - @k ALRTE
BEAN-HIRNBEN L HEV REOCHRH 513, BT
Beiiigic Kitami/Abashiri strain % New Sapporo strain
THERSNAREFEFEEMICEEL, BRENIE
BTHBLTVWAWEBELIHRTE 2. HEERE
THEERBED HEV genotype 4 ¥RAERE L, —RHED
BRI RE L /- BE L, BAREANE HEV B0 ER%:
BET A ETCEERREZELLEEIONS.

FIER & DL EEFICHS & HEV BB EORR
WCBIET 5 LR SN HEAIEEOEHUTTHY
BEBEBIOIRE 2 A% WD, B o E BfFL£T
BEFITHIES S\ VITEE, BRARE #RHBLRZLO
BEEE 2 (, BRERIBERSWLEWIIZIZRET
&7 HRERMRICKES L EEWERENER OE
BENSHZEEELL-ORTHEEEE 5078, 6
PIFRARHICEDORMEERELHELTEY, 209
b5 FITIAED REOBR 2RO RIEBICET 2
(Table 6.

59 1 357

FHLE, @ETK VU OFEE 468 ik
MBBRGT K - MEBHETK - K - JANIK - S &
tr 54 AR IE L, HEVBROSERAELRTo 0.
ZORER, BRIFR 300 ik 4 #efk, 1K 37 etk 1
Bk, BRI TR 1R X b HEV %% 408 Lz dK,
MLEERT T K X b 58 ¥ 17z genotype 3 HEV #i3, FIEF
Bice PSS 508 ST 3tk BoIE A T 99.7-
100%, 1#k&1d 93-94% DA ER L. HEV 2%
B S n B SIZRERC, oy 4 VA BRI
SNRTHBY, HEV BERBEICH A +d L BB
X W ARRBED HEV BT ZRB ShTw TN
ARBEN® HEY< N VI s HEV 58S
NBERZEZALES LY, SBRERBER KBS
Sh7zBEICBT % HEV BROERITEE SN LT
HIHMEL W E L bNB.

A0 RRITENTIRBNEMT BLiMbTE
CEENFINLOEBRIGEVWHIR THEINLS
BRND 5. FFEOBFTIXEENERL HEV B
EDOBBIETAHTH 72725, RENET5 HEV BHE
ELTOMREICOWTSERHTILENH L LE
Zohb.

EMEBREIN% (hu) —X—X, 23 FEEHR
) EEVY, £ 0RA - AKEMLRE % ESMHEE
LTWait#E T HEV BEZENBVWC LIZERTER
WEETHE. LrLEFRE2BN2H T v EEL
B TEELWALWERELT, $/-2011 8%
I CEBFAOBEEFRBIRE L TPzl
LAREREL 2 ), RV HEV REEH LM 2 13 FE-
T, BREZBMBOHOS L, FMLEFHRE
79 O OKEHRBEE, IR L TEREOERE
PEEFHNE2ELL L TEETH A,

. w 8B

B EREL T A EETRN 4 BRI 4ER
W2 3PloBIER & 14 H10 E RSB AZ &L=
FEic e UTESIOBE LT/ E L, & HEV © geno-
type 1 3, 4 THo7A, 4 TIIERRHKD HEV s
EHEICHE L, 29 % b Kitami/Abashiri strain i 3
ERIChZ ) BIRIICRYEL TEAZREESETY
7z. HEV BREBRBIIAHE TH 2 2R 2 CEEROAWE
BCmzZAE0BRBICH LIEETALEN DL LE
Zbhiz.

BE AR OBIETFRER TR & N genotype 4
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Occurrence of acute hepatitis E virus infection in the Hakodate district:
A prospective study of four hospitals in Hakodate City

Machiko Umemura®?*, Yutaka Watanabe?, Koji Ogawa®, Yoshiya Yamamoto?, Atsushi Yawata®,
Katsuya Einami®, Tomokazu Nagasako®, Naoyuki Kawamura®, Mineo Kudo®, Keiji Matsubayashi”,
Yoshiyasu Karino®?, Jong-Hon Kan®'®, Hitoshi Mizuo®"*, Hiroaki Okamoto®'?, Kazuaki Takahashi®*?,
Natsumi Abe®® Masahiro Arai®*®, Shunji Mishiro® ™

Clinical presentations, infection routes, and viral genomes were analysed in 14 cases with hepatitis E virus
(HEV) infection that occurred in the Hakodate district between 2007 and 2010. Among these, eight cases were
diagnosed with HEV infection by the Hokkaido Hepatitis E Research Group and were treated at one of four hos-
pitals in Hakodate City, one case developed an acute HEV infection after dining in Hakodate City, and five cases
were diagnosed as HEV-positive during routine screening of blood donors by the Hokkaido Red Cross Blood
Center and were referred to hospitals in the Hakodate district. The patients differed in terms of their occupa-
tions, meat consumption, and the neighbourhoods in which they lived. Raw shellfish and offal meat were sus-
pected to be the sources of the infections. Viral RNAs were detected in 13 of the cases, and phylogenetic analy-
sis of 326 base pairs of HEV open reading frame 1 (ORF1) revealed that three patients had HEV genotype 3 and
the other ten patients had HEV genotype 4. Further phylogenetic analysis of 821 base pairs of ORF1 of HEV
genotype 4 revealed that six of nine sequences matched the Kitami Abashiri strain. This strain was identified
in a group of people who developed HEV infections between 2004 and 2006 in the Kitami and Abashiri districts.
The remaining two sequences matched the New Sapporo strain, which infected a small number of people in
Sapporo City in 2009. .

Key words: hepatitis E virus fulminant hepatitis phylogenetic analysis New Sapporo strain
Kitami/Abashiri strain
Kanzo 2014; 55; 349—359
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SEEJLPECERESAE LTS ERFFAOF 7 5 BRIk
(3 —u v /38 3e/3sp #k) DENERD S DFEE

mE

FUBIC LN T, ZERIIFHHBICE
W, B TEM 2 ERFRAYA VA HEV)I -1 v
3%k (3e/3sp ) 12 & 2 &Mk B BUIF 462t 2004 48 DIRERr
BMAELTWRBEERELTCELVY A /v ipen
B L AHAIEI % B & E RFABI» SR SN
3e/3sp BRIV TNIFE -2 5 2% —1ZE L, 3¢/3sp
BT M TR IR LTHEEL TS E
FRBEEINZ, LPLIRNS 3e/3spRICLHEKE
BFAOBERBIIRETHY, - THEs
NTWBKRL/S— (243 @35) \TDoWT O HEV BR5E
Tb 3e/3sp HRIIHEH I, BREFOBEIHELR -
720, ZOBOMR TR, SERICEHUIRE DB
ERR L N— X ) B B e 3e/3sp B8, IFSSEGID &
O 3e/3sp B EBO THVAREDS 5 2 & 272D, —
BEoaMERFAOBRERE LT ZEREORIES
LT AR D D s T 5.

MR EFE 2007 FERZERIEFEHIBORE LY
EEBIWASN, EEREICTEEL 2o R L N~
2 B S R RE S Tw/z RNA 37 7V & B
FECHV 7z BARRYICIE, 16 B2 5 0FF 85 B pEsE
RLS—IZH%ET %5 RNA Th 5. ORF2 $HIB D 457
CHEEERMIEL D A RT-PCRFH L, BiHfico
WTIRTFRRE D75 [ < —EF %Kk < 412 BEROR
Fla g L, BEo HEV Br& WBRE T8 & L HiC
BT RAFIRANT R AT > 72,

#EE  RT-PCR EOEHERITE L 275 2007 £

1) SEARIBRAFRESERE

2) ZERREBENRIHBAE YR

3) BHERHEAELEYF MY Y 2R

4) BRERKFZEFDRYE - REEHEY 4 VAR
F

*Corresponding author: oohh1969@yahoo.co.jp

<Zf+H20144E5 828 H > <#RIRH20144E7H 148 >

R ERY

i GEEY A R

FFICPCREBMHEHESNZZ DB 28K (sw]-
Mie07-37L, sw]-Mie07-80L) 7= & HEV RNA 25 &
N, Y OIBWAETIZIHEV RNA IXEETH - /=
ORF2 $H3 D 412 IR OEFNE T 5 FRFEHIT O
R, sw]-Mie07-37L 1% 3e/3sp #RICEB L, sw]-Mie07-
80L 1 3b/3ip ¥RiZB T A Z & HHBE L7, sw]-Mie07-
3L it, ZERROSEEARLEfzED, BEke
DHBICBNT—FEIRDHNHOTH 932% 128
Kotz —7F, 3e/3sp MIZET 5 sw]-Mie07-37L
i, BE$Ro 3e/3sp ik (ZER EBFLAER : HE-JA
04-1911, HE-JA09-0135, HE-JA09-0195, HE-JA11-0494
B L UERIEGES INH-Ehi04L_Ehime) & 992% D~
e, F72 HEJA10-1071 & 99.0%, HE-JA10-0841,
HE-JA12-0394 & 93.7%, HE-JA12-0752 & 985%, HE-
JA12-0546, HE-JA12-0647 & 98.3% O&EWHFEHE% R
L7z S FREBEER L2 E 25, sw]-Mie37L 3 &
D 3e/3sphEFE—2 AT —REHT S I L HHER
Ehi: (Figl). DLEOHEERSS, 2004 ELUR=2R
LSRR CRA LRI CE 2 ERF&OE 5 ER
2 4 VAR (3e/3sp #R) WZIREIOEBR R ARAIE AER
CHRELTWEZ RGP o,

ER  AFPHERTRELTWALFEHEVICL B8
MR B BRI, BREERILP S BIE F ToERY
At 1~2 4 AREFET A &40, KD OERT,
EBRICERE 2o BMEORERZHET LI LA
FEETH s, L L ERFRSABRLBREETH S
ZERBICHEAENIZEETHY, K 1/, B
N ERFAOREE: LTHEINTWS, BT
BRI LT, ARO£EO BEORK T HEV B E
ELTWAZLEPHEREINTEY, BromlHahi:
HEV k& A o ERFFRFES 2 &M E /- HEV
PREDEICECHREEFRD LML Z L9 56, AR
e O BRABIAE 2 b 2 BHILA T, &
KB ERFLOBRERE LT BEFIRE
WTHHEEZLNA.
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99, AB189070 (JBOAR1-Hyo04)_boar
Ll AB189071 (JDEER-Hyo03L)_deer
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Fig. 1 Neighbor-joining tree of the 412-nucleotide open reading frame 2 sequences of
the two swine hepatitis E virus (HEV) strains obtained in the present study and the
reported 15 human, 12 swine and 7 wild boar HEV strains in Mie Prefecture (1, 3, 4)
as well as 49 reference sequences of genotype 3 and 4. The reference sequences are
shown with accession nos., followed by the isolate name, and the name of animal spe-
cies from which it was isolated. Japan-indigenous genotype 3 isolates are divided into
three subgenotypes: 3a (3us), 3b (3jp) and 3e (3sp). The previously reported 15 human,
12 swine and 7 wild boar HEV stains (1, 3, 4) are highlighted with closed circles,
closed rhombuses and closed triangles, respectively. The two swine HEV strain ob-
tained in this study are indicated with closed boxes. The bootstrap values are indicat-
ed for the nodes as a percentage of the data obtained from 1000 resampling. The
scale bar is in units of nucleotide substitutions per site.
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